Benzodiazepines stimulate sodium ion transport in frog skin epithelium.
Benzodiazepine binding sites are present in a variety of non-neuronal tissues including the kidney where they are localized to distal nephron segments. It is postulated that renal binding sites are involved in modulating ion transport. This study examined the effects of two benzodiazepines on sodium transport in frog skin epithelium, a model system for sodium transport in renal collecting duct. Treatment of short-circuited frog skin with diazepam (a non-selective benzodiazepine agonist) stimulated amiloride-sensitive short-circuit current, reflecting stimulation of active sodium transport. The diazepam response was equally effective with either serosal or mucosal application of the drug. Maximal stimulation of the current (42 +/- 8%) was achieved with 10 microM diazepam (serosal). Short-circuit current was similarly augmented by serosal or mucosal addition of Ro5-4864, a benzodiazepine agonist with selective activity at peripheral (non-neuronal) receptors. The natriferic response to diazepam was additive to that of vasopressin or cyclic AMP suggesting that the mode of action of benzodiazepines is probably distinct from the cyclic AMP pathway. Thus, frog skin appears to be a useful model to examine the epithelial effects of benzodiazepines. Whether stimulation of sodium transport, however, involves peripheral-type benzodiazepine receptors in this tissue requires further studies.